
Determination of 
the eddy diffusion 

profile in the 
mesosphere using 

SOIR/VEx 
observations 

A. Mahieux, R. V. Yelle, N. Yoshida, S. Robert, 
A. Piccialli, H. Nakagawa, Y. Kasaba, and
A. C. Vandaele



Introduction: Eddy coefficient

Å Eddy diffusion coefficient ὑ is used to parameterize the efficiency of 
vertical transport in planetary atmospheres

ï It models in an approximate way vertical mixing of constituents due to 
dissipative, non -linear, or unsteady motions

Å No reliable models exist to calculate ὑ in a planetary atmosphere 

Ąὑ must be determined through comparison with observations

Å ὑ is essential in planetary atmospheres modelling studies , especially 
photochemical models

Å ὑ was determined in the mesosphere and thermosphere by 
comparison with Pioneer Venus CO 2, He, and N2 measurements by 
the mass spectrometer of the Large Probe (von Zahn et al., 1980)
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Introduction: Our study

Å In this study, we use CO 2 & CO measurements by SOIR/Venus Express

ï CO is produced by CO 2 photodissociation

ï Most of CO is recombining below 80 km, especially OH + CO (Yung and 
DeMore , 1982)

Å We also revisit the CO 2 and He observations from Pioneer Venus (von 
Zahn et al., 1980) 

Å We use a 1D-photochemical/diffusion model to constrain ὑ

ï from 80 to 130 km using SOIR data only 

ï from 80 to 200 km combining SOIR and Pioneer Venus data

Å We compare the resulting ὑ profile with previously used profiles



Introduction: SOIR/Venus Express

Å SOIR was an infrared spectrometer on board Venus Express

ï Echelle grating spectrometer, very high orders (101 to 194)

ï Sensitive in the 2.2 - 4.4 µm (2200 - 4400 cm -1)

ï Spectral sampling ( 0.06 ɀ0.12 cm -1)

ï Spectral resolution ( 0.11 ɀ0.21 cm -1)

Å SOIR/VEx performed solar occultations 

ï Terminator (6AM and 6PM), all latitudes are covered

Å Four spectral regions measured simultaneously 

ï SOIR detected CO2, CO, H2O/HDO, HCl, HF, SO2 and aerosols



SOIR CO 2 and CO coverage

208 observations, Circles = AM, Triangles = PM



SOIR CO 2 and CO dataset


